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(54) JUNCTION BOX AND BOARD ASSEMBLY THEREFOR 

(57)Abstract: 

PURPOSE: To provide a junction box and a board assembly 
thereof, which allow simplified construction, low cost and 
easy assembling. 

CONSTITUTION: A junction box 10 comprises a housing 20 
and a board assembly 30 held in the housing 20. The board 
assembly 30 has at least two PCBs 31 and 32 with same 
dimensional shape, and an intermediate insulating separator 
50 and a connecting pin 40. Many through holes 34 and 35 
are formed along at least one edge of PCBs 31 and 32 and 
the connecting pin 40 is inserted, so that, for example, they 
are integrated electrically and mechanically by soldering. A 
gap between PCBs 31 and 32 is determined by height of a rib 
52 formed on an edge of the insulating separator 50. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has a substrate assembly containing at least two substrates mutually unified electrically and 
mechanically by abbreviation parallel relation, and insulating housing which holds this substrate 
assembly. Said substrate assembly The junction box characterized by inserting many contact pins in the 
through hole of a large number mutually formed along superposition and at least 1 edge of said substrate 
through the insulating separator in said at least two substrates, and being formed in it. 
[Claim 2] At least two substrates with which it is the same dimension configuration, and many through 
holes are mutually formed along at least 1 edge, The insulating separator which it is more slightly [ than 
this substrate ] narrow, and is plate-like [ with a thin center section ], and the rib of fixed height is 
formed along with edges on both sides, and is arranged between said substrates, It has many contact pins 
inserted in said through hole of said substrate piled up through said insulating separator. The substrate 
assembly for junction boxes characterized by holding at spacing decided by the height of said rib of said 
insulating separator in said substrate with this contact pin, and unifying electrically and mechanically. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the junction box used for the electric wiring sections, 

such as electric wiring equipment, especially an automobile, and its substrate assembly. 

[0002] 

[Description of the Prior Art] Electronics (electronic technique) is increasingly used for various devices 
and a system broadly. The example of a type is an automobile. As a result of the remarkable advance of 
semiconductor technology, a microprocessor is applied to an automobile and is controlling an engine, a 
rearview mirror, an aperture, a safety device, audio equipment, etc. For this reason, in an automobile, 
many wiring for a power source or signals is made, and various electrical and electric equipment and 
mechanism elements, such as various connectors and a fuse, are needed for the facilities of assembly, 
maintenance service, and safety, or an improvement. 

[0003] Since there was also wiring which needs the high current capacity more than 10A, in order to 
obtain sufficient current capacity, what put directly the copper plate of the request configuration which 
has thickness sufficient on an electric insulating plate was common in the conventional junction box. 
[0004] Or using one or more substrates (a printed circuit board, i.e., PCB) as main parts of a junction 
box is also proposed. ****-- the example of a type of another junction box is indicated by JP,60- 
7448,B. For example, PCB of two sheets was stored in housing by parallel relation, and while 
interconnecting with a series of terminals which have the fork-like contact which receives the 1 edge, it 
has the contact or the connection which projects out of housing. This fork- like contact contacts the trace 
currently formed in the edge of PCB, and performs electric interconnect. 
[0005] 

[Problem(s) to be Solved by the Invention] If it is in the former conventional example mentioned above, 
since the thickness and width of face (namely, cross-sectional area) of the optimal copper (or conductive 
metal) plate for the magnitude of the flowing current can select it, the Joule's heat (12 R) to generate 
becomes excessive, and an abnormality temperature rise can be avoided, however, the conductor of a 
large number which formed the copper plate of different thickness according to the magnitude of a 
current, or width of face in the request configuration (pattern) — putting a way on an electric insulating 
plate had the fault of being complicated and expensive. 

[0006] On the other hand, if it is in the latter conventional example mentioned above, since the fully 
established printed-circuit-board technique is used, it is comparatively cheap and, moreover, 
modification of a conductor pattern is also easy if needed. However, since obtaining sufficiently big 
current capacity needed the big surface area for a high current the copper foil of PCB is very thin and 
difficult, there was a problem that formation of many tracks and control of generation of heat were 
difficult. Therefore, although two or more PCBs were used in piles, it was difficult to unify it electrically 
and mechanically. 

[0007] Therefore, the purpose of this invention is using two or more PCBs united with parallel relation 
electrically and mechanically at fixed spacing, and offering the junction box where manufacture is 
cheaply easy. 

[0008] Other purposes of this invention are offering the substrate assembly which consists of two or 
more PCBs unified electrically and mechanically through the insulating separator. 
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[0009] 

[Means for Solving the Problem] While solving the problem which the conventional junction box 
mentioned above, in order to attain the above-mentioned purpose, the junction box of this invention 
consists of the substrate assembly containing PCB of at least two sheets, and insulating housing which 
holds this substrate assembly. This substrate assembly is equipped with the contact pin of a large 
number by which are inserted in the insulating separator with which many through holes were formed 
along at least 1 edge, and which is substantially put in between between two or more PCBs of the same 
dimension configuration, and these PCBs, and the through hole of these PCBs, for example, soldering is 
carried out, maintains two or more PCBs in an parallel relation at intervals of predetermined, and unifies 
them electrically and mechanically. An insulating separator is the same dimension configuration 
(however, width of face is slightly narrow) as PCB substantially, and has the thin plate-like body section 
and the rib of the fixed height formed in the side edge of the longitudinal direction at least. Spacing 
between PCBs which the height of this rib piles up is determined. 
[0010] 

[Example] Next, the suitable example of the junction box of this invention and its substrate assembly is 
explained to a detail with reference to an attached drawing. 

[001 1] Drawing 1 is the simple perspective view of the suitable example of the junction box by this 
invention. This junction box 10 consists of the insulating housing 20 and the substrate assembly 30 held 
in this interior. The insulating housing 20 is bottom housing section 20a formed by carrying out the 
mold of the suitable heat-resistant plastic material. Top housing section 20b It changes, not illustrating, 
either — both housing section 20a and 20b It demounts mutually by two or more desirable well-known 
latch members (for example, concavo-convex latch engagement section), and is combined possible. 
[0012] The substrate assembly 30 of the specific example shown in drawing 1 contains the insulating 
separator (or spacer) 50 which lays PCBs 31 and 32 and these PCBs 31 and 32 of one pair of same 
dimension configurations on top of fixed spacing. Trace (not shown) of the request pattern of plurality 
[ PCBs / 31 and 32 / each / principal plane / at least 1 ] is formed, and many through holes 34 and 35 are 
formed along at least 1 edge (this specific example one side edge of a longitudinal direction). PCBs 31 
and 32 are abbreviation rectangles in this specific example. 

[0013] The insulating separator 50 carries out the mold of the heat-resistant plastic material preferably, 
and is manufactured. Although this insulating separator 50 is the same dimension configuration as 
substantially as PCBs 31 and 32, it is slightly narrow. This insulating separator 50 has the thin plate-like 
core 51 and the rib 52 which meets the edges on both sides of a longitudinal direction. This rib 52 has 
the height of homogeneity and determines spacing between PCB31 to pile up and 32. 
[0014] They are inserted in the through holes 34 and 35 where alignment of both PCBs 3 1 and 32 
(alignment) was carried out, and in this specific example, it is soldered to the pad around through holes 
34 and 35 (not shown) by the conventional approach, for example, flow solder technique, and two or 
more contact pins 40 maintain PCBs 31 and 32 in the parallel condition at fixed spacing, and unify. The 
substrate assembly 30 which soldered these PCBs 31 and 32 with the contact pin 40, and carried out 
superposition through the insulating separator 50 is held in the insulating housing 20. 
[0015] In addition, although not illustrated to drawing 1 , two or more tab (male) contacts or receptacle 
(female mold) contacts stand erect on the external surface of PCBs 3 1 and 32, and soldering is carried 
out to circuit trace of the front face of PCBs 3 1 and 32, and they are top or bottom housing 20a and 20b. 
Electrical installation is carried out to an electrical connector, a blade fuse, etc. through opening. 
Insulating housing 20a and 20b A reference mark 22 shows some of openings. An electrical connector is 
connectable through the crevice 23 of insulating housing 20b. 

[0016] Drawing 2 shows the decomposition perspective view of one example of the substrate assembly 
30 which consists of one pair of PCBs 3 1 and 32, the insulating separator 50, and many contact pins 40. 
Drawin g 3 (A) and (B) are the perspective views and front views of the insulating separator 50, 
respectively. Although the insulating separator 50 is the same dimension configuration as substantially 
as PCBs 3 1 and 32, its width of face is slightly narrow so that clearly from drawing 2 and drawing 3 . 
This insulating separator 50 is equipped with the rib 52 of abbreviation flatness and the thin center 
section 51, and the uniform height formed in those longitudinal direction edges on both sides, and two or 
more openings 53 of a request configuration may be formed in the central flat part 5 1 . This rib 52 carries 
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out PCB3 1 to pile up and the operation which determines spacing between 32. As for the central flat part 
51, it is desirable to form so that it may be combined in the middle of a rib 52 and a rib 52 may be 
equally prolonged up and down from both the principal planes (front face) of this central flat part 51. 
[0017] thus, the dimension configuration of the insulating separator 50 — the dimension configuration of 
PCBs 31 and 32, and abbreviation — it is the same, and by narrowing slightly, while carrying out the 
laminating of both PCBs 3 1 and 32 to fixed spacing, i.e., an parallel condition, it is possible to obtain the 
tooth space which arranges a contact pin 40 along with the side edge of a rib 52. Moreover, while 
estranging the central flat part 51 of the insulating separator 50 from the inside of both PCBs 31 and 32, 
the opening 53 of a flat part 51 enables it to radiate heat effectively in generation of heat of both PCBs 
31 and 32. 

[0018] A contact pin 40 may be a cylindrical pin of a design conventionally whose a cross section is an 
approximate circle form or a square. Soldering of the **** contact pin 40 is carried out to through holes 
34 and 35 by the conventional solder technique, in addition, conventional comp rye ANTO mold contact 
pin 40* which has the comp rye ANTO (elasticity) parts 41 and 42 in the location divided into that 
longitudinal direction as this modification so that a contact pin may be indicated to JP,3-54435,B you 
may be . **** deformation contact pin 40' is PCBs 31 and 32 and contact pin 41* by pressing fit 
compulsorily and unifying both PCBs 31 and 32 electrically and mechanically in the through hole 34 by 
which alignment was carried out, and 35. It is possible to eliminate soldering connection of a between 
and to improve workability (refer to drawing 4 ). Comp rye ANTO mold contact pin 40* has the 
expedient upper lead-in groove (installation) section 43 and the notch (notching) section 44 of a press fit 
activity, and is contact pin 40*. It is desirable to make it cut or break by the notch section 44, after 
pressing fit in through holes 34 and 35. 

[0019] Drawing 5 is another example of the substrate assembly by this invention, and consists of PCBs 
31, 32, and 33 of three sheets, and the insulating separators 50 and 55 of two sheets. Substrate assembly 
30' of this example While being able to form another track and increasing the number of tracks between 
PCB31 and 32 by ****** which puts 3rd PCB33 in between, a specific track is enlarged if needed, or 
parallel connection of two or more tracks is carried out, and current capacity is increased, and it 
becomes possible by decreasing resistance to reduce calorific value. 

[0020] Drawing 6 shows the example of still more nearly another substrate assembly. For drawing 6 R> 
6 (A), (B) is PCB3 T Insulating separator 50 f It is the shown top view. These PCB3T and insulating 
separator 50 ? It is characterized by being a non-rectangle-like. PCB3T and insulating separator 50* It is 
an abbreviation same dimension configuration. PCB3T A series of through holes where a contact pin is 
inserted along one edge of the longitudinal direction are formed for example, at intervals of about 5mm. 
It also sets in this example and is rib 52' to the longitudinal direction edges on both sides of insulating 
separator 50 1 . It is formed. 

[0021] As mentioned above, although the suitable example of the junction box of this invention and a 
substrate assembly was illustrated and explained, this invention is not limited only to a **** example. 
Therefore, according to an application, various deformation modification is possible for this invention. 
For example, the rib of an insulating separator may be formed in the perimeter, and as long as it is not 
necessarily not continuation but uniform height, it may be formed in discontinuity. 
[0022] 

[Effect of the Invention] Since structure is easy since the junction box of this invention uses the unified 
substrate assembly which is held in insulating housing so that I may be understood from above- 
mentioned explanation, and assembly manufacture is easy, it becomes cheap. Moreover, since two or 
more PCBs of the same dimension configuration are piled up through an insulation separator with a rib 
and it unifies electrically and mechanically by parallel relation by many continuation pins, a substrate 
assembly is easy handling. Therefore, it is cheaply [ easily / the junction box which suits a specified use 
using a well-known PCB technique /, and ] realizable. Moreover, since the rib of an insulating separator 
is arranged along a through hole, it has the practical remarkable effectiveness of being able to prevent 
that a foreign matter invades between PCBs at the time of a soldering activity. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective view of the suitable example of the junction box by this 
invention. 

[Drawing 2] The decomposition perspective view of one example of the substrate assembly of this 
invention. 

[Drawing 3] The insulating separator used for the substrate assembly of drawing 2 is shown, for (A), it 
is a perspective view and (B) is a front view. 

[Drawing 4] The fragmentary sectional view of the modification of the substrate assembly which uses a 
comp rye ANTO mold contact pin. 

[Drawing 5] The perspective view of still more nearly another example of a substrate assembly. 
[Drawing 6] It is drawing of the substrate assembly of other examples, and for (A), it is the top view of 
PCB and (B) is the top view of an insulating separator. 
[Description of Notations] 
10 JAKUSHONBox 
20 Housing 

30 30' Substrate assembly 
31, 31\ 32, 33 Substrate (PCB) 
40 40* Contact pin 
50 50' Insulating separator 
52 Rib 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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